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FIG. 6 



operating a plurality of sensor devices 
associated with a plurality of circuits of a 
electricity distribution system to produce 

outputs from said sensor devices that 
represent voltage and current parameters 
of the electricity in the plurality of 
circuits 
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610 



converting said sensor device outputs to 
digital data in said phasor transducers 
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at said phasor transducers, computing 
phasor data representative of the 
electricity in said circuits 
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outputting said computed phasor data 
from said plurality of phasor transducers 
onto a digital network to which said 
phasor transducers are connected 



625 

ioptional)...^.., 

receiving over the digital network the 
phasor data from a plurality of phasor 
transducers 

j computing summation phasor data using 
the phasor data from the plurality of 
phasor transducers 



receiving said sensor device outputs in a 
plurality of phasor transducers associated 
with said plurality of circuits 
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(optional)^ 

transmitting a synchronizing signal over 
the digital network to said plurality of 
phasor transducers 



synchronizing the conversion of sensor 
device outputs into digital data based on 
said synchronizing signal 



(optional) j 
at one of said plurality of phasor 
transducers, measuring a fundamental 
frequency of the electricity in the circuits 
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generating said synchronizing signal j 
based on said fundamental frequency! 655 



635 
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for each one of a plurality of circuits that 
distribute periodic three phase electricity 

in an installation, operating current 
transducers associated with said one of 
said plurality of circuits, wherein each of 
said current transducers provides an 
output representative of an electrical 
parameter of electricity in a respective 
phase conductor of its respective circuit 



receiving in a phasor transducer 
associated with each one of the plurality 
of circuits the outputs from the current 
transducers associated with the respective 
one of the plurality of circuits 
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in each phasor transducer, calculating 
data representative of a phasor of the 
current in the circuit associated with th4< 
current transducers whose outputs are 
received therein 
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from each phasor transducer, transmitting 
said data representative of a phasor onto a 
digital network via a network compatible 
port 
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(optional) in the phasor array processor] 
time aligning the data representative of £ 
phasor from the plurality of phasor \* 

transducers. j 735 



(optional) wherein said vector sum is a 
current phasor sum of all current phasor 
arrays from the plurality of phasor 
transducers. 



(optional) in the phasor array processor 
after computing the vector sum of the 
data representative of a phasor from the 
plurality of phasor transducers, 
transmitting an output to at least one 
protection device associated with one of 
the plurality of circuits whose phasor data; 
was included in the vector sum to open 
said circuit if said vector sum exceeds a 
j^redetermined value. 
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in each phasor transducer, converting the 
outputs from the current transducers to 
digital signals 
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in a phasor array processor coupled to 
said digital network, receiving data 
representative of phasors from the 
plurality of electrical circuits and 
calculating at least one parameter based 
upon the phasors of the plurality of 
electrical circuits 
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(optional in the phasor array processor, 
computing a vector sum of the data 
representative of a phasor from the 
plurality of phasor transducers. 
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(optional) wherein said vector sum is a 
power phasor sum of all power phasor 
arrays from the plurality of phasor 
transducers. 



755 



750 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/108 
Replacement Sheet 



FIG. 8 (8/63) 




Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/108 
Replacement Sheet 



FIG. 9 



(9/63) 




806 



916 



920 



O 

o 



tED 

f 



IED 



M 



o 
o 



900 




FIG. 1 1 



DATA ACQUISITION MODULE 



952 



VI SAMPLES (NA REG) — 



V2SAMPLES(NA RECTI — 



V3SAMPLES(NA REG) [ — 



I I SAMPLES (NA REG) 



1 a SAMPLES (NA REG ) [ — 



13 SAMPLES (N A REG) — 



I4$AMPLES (NA REG ) 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/108 
Replacement Sheet 



AUX BOARD 

-824 



SIGNAL 

CONDITIONING 

CIRCUITRY 

822 



FIG. 10 



(10/63) 



[SKIff-tS- 



iAUX3jL_t>f 




CALIBRATION 
CONSTANTS 
EEPROM 



• 820 
AUXILLARY 
INPUT 

SIGNALS 

SIGNAL 

CONDITIONING 
CIRCUITRY 

823 

MOTHERBOARD ( 

/825 Y 

\;V1ii k 'i 

13 _v Z^- 860 1[ 



CPU BOARD 

■846 



826 



I 



DSP BUS 

832 



32K BYTE 

RAM 
(PROGRAM) 



I 



DIGITAL 
SIGNAL 
PROCESSOR 
(D3P) 
^828 | 



850 



32K BYTE 
RAM 

(DATA) 



PORT 
RAM 



827 



!V2;i — D< 

V3JS — r> 



X862 ■ 



ii 



r 



DIGITAL 
CONVERTER 
(A/D) 



J 



864 jl 

I 



T 



868a^ 





DIGITAL 
CONVERTER 
(A/0) 

830-^ 



A/D BUS 



831 



CALIBRATION 
CONSTANTS 
EEPROM 



V DIGITAL I/O 
v SIGNALS 
844 




821 

VOLTAGE 

AND 
CURRENT 

INPUT 
SIGNALS 



834 



EEPROM 



REAL 
TIME 
CLOCK 



km —> r 

833 j 



25SKBYTE 
NON- 
VOLATILE 
RAM 

2 



84 <MlCRO- 
041 CONTROLLER 
BUS 



>842 _ 
A/D SAMPLE 

CLOCK 



MICRO- 
CONTROLLER 



FUNDAMENTAL 
FREQUENCY TO 
SQUARE WAVE 
CONVERTER __ 

_ 843^ ~ 



Caw SYNCHRONOUS SERIAL 
BJB COMMUNICATIONS BUS 



DIGITAL 
I/O 

TRANS- 
CEIVERS 

849 



851 



[ 852^ 



DISPLAY] 



853 



OPTICAL 
ISOLATION 



1 



835 



I 



SERIAL 
COMMUNI- 
CATION „ 
TRANSCEIVERS 



^ 847 

i asynchro- 
nous 

, SERIAL 
COMMUNI- 
1 CATION BUS 



RS-€3Z R3-405 
SIGNALS SIGNALSj 



('DIGITAL INPUT/OUTPUT 
^BUS 



845 



848 

COMMUNICATIONS 
BOARD 



Patent Application For: PHASOR TRANSDUCER APPARATUS AND SYSTEM FOR PROTECTION, CONTROL, AND 
MANAGEMENT OF ELECTRICITY DISTRIBUTION SYSTEMS 
Inventor(s): Ronald G. Hart 
Attorney Docket No.: 6270/108 
Replacement Sheet 



DATA ACQUISITION 

MODULE 
OPERATION (CLIENT 

PORTION) 



(11/63) 



FIG. 11 A 
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